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UNITEL STATES GOVERNMENT

Lfemorandum
STAT TO C9 DATE: 22 July 1969
Ca3
FROM ¢ (95 | '
susjEcT: Information Storage and Retrieval

l. Attached Is our recommendations on Information Storage and Retrieval as
relafed to the COINS network and fo the Agency.

Incl: a/s
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- Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan

STAT
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INFORMAT ION STORAGE AND RETRIEVAL
RECOMMENDAT IONS

22 July 1969

STAT
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Information Storage and Retrieval

introduction

From 27 November 1968 until the present, C95 has been studyling
both the multiplicity of user languages in +he COINS network and the
problems and discipline surrounding Information Storage and Retrieval
(1S&R) in general. Ve have examined In detail, and from several viow=-
points, the three existing COINS languages: TILE, TORQUE, and DIAOLS;
an Agency query facility, SPECOL: a commercially available system,
TOMS; and an IS&R system designed and documented under an R4S contract,
QUL. A fechnical Féport on our findings has besn pubiished as a memo
dated 29 May 1969. This report concerns itself with our recommends-—
Tions regarding both the COINS problem of several usor languages and
NSA's probiem of developing a comprohensive IS&R facility,

Requirements

We feci That any IS&R system should place in the hands of a wide
spectrum of analysts a software tool to provide the rapid and timaly
formulation of and response to actions addressed to data files. There
are three important parts in the previous statement. First, the
phrase "of a wide spectrum of analysts" implies a community of users
with diverse Interests and capabilities, Second, "rapid and timely
formulation" implles a language of a natural form, designed for non=-
computer professionals which can be presented in a stratlified manner
without restricting anyone to a |imitod levei! of capability. Third,
"rapld and timaly response” implies both a high degree of man-machine
Interaction from remote consoles and non-sequential access to on~line
files of a variety of structures. Consequently any [S&R system should
be totally integrated, wel!l balanced, and have a strong potential for
growth,

Possible Soluticns

b
In‘particular rogard to the COINS problem of multiple user
languages, several solutions have been proposed in the past. These
can be briefly summarized as (}) one language translatable to each
existing tanguage, (2) all existing languagos translatable to all
other existing languages, and (3) all existing languages transia-
table tTo one internal language., Ail of these solutions, although
politically expedient, either are technically unsound (since the
moanings of queries in a given system are.toially dependent upon
 its permissible file structures) or require unwarranted and extensive
~gimmickry,

Another solution would be to select the most capable of the
existing systems and Implement it as the standard network facllity,
“In This case our choice would be DIAOLS (NIPS). This system is favored

b

")

{Z
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over TILE and TORQUE because (1) |+ Is simple In structure and use; (2)

it has the mosT accommodating filing system of the existing facllitles;

(3) it is operational and there is a relatively extonsive body of

experience with Its use; (4) it Is a quite complete system relative Yo

the other existing systems; and (5) if chosen, it would be the easiest

Yo install since it already exists on the IBM=360, | | 25X1
In our case DIAOLS (NIPS) could exIst on an 1BM=360 and presumably

use the UNIVAC~494 as a swl¥ch.)

Certainly there are definite consequences to such a solution. The
most Important ones are (1) +the major file conversions +hat would be
necessary, (2) the alterations that might be desirable to expand the
capabilltles of the query language, (3) tho fact that the system dosign
and fillng structure severely |imits +he achlovement of Immediate usor
responses end on=-line File Malntenancs procedures, (4) the absence of
a fully integrated system from the user's standpont, and (5) the Im-
possibllity of attaining any significant degree of sophistication in

the filing structure would resul+t in correspondingly low level queries,

If one looks boyond the presently available systems, another
solution would be to select and implement a facllity such as QUL, In

its present state, it is most readily-shaped to any particular neads,

and in general, it exceeds the capabilities of all existing COINS
facllities. It is weli=balanced and fully Integrated (as our technical
report illustrates) and the system admits of a very high degree of man-
machine Interaction,

Neadless to say, we have a certain amount of concern over QUL., To
begin with this system does not now exist on any computer and it would
be at least a two year endeavor +o implement QUL for soms stand-alone
sysvem. Moreover, because of how !i+tle Is known a+ this time about
computer networks, the existence of a neow retrieval system on any cne
computer is not necessarily equivalent to itg existence In network,

The major reason for QUL's power and flexibility is the unique file

~Inversian technique employed, Stilt, there exist no disciplines for

these types of Inverted files as they apply to the kinds and amounts
of data with which woe must be concerned,

Recommondations

it is obvicus to us that there is no slmole, expedient, or
painless soclution for either the problcms of COINS or the problems of

- developing an in-house [S&R facility, Ve recommend the foltowing:

te If it is desirable +o stress the Inmadiate development of the

-network then we feel the bes+ course of action Is to select DIAOLS

(NIPS) as the system anguage, which Implies the selection of I8M 360
as the system hardware. In addition +o wha+t has already been sald
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about DIAOLS, there would be some additional benefi+s: (1)) The
three agencies could begin work on achieving hardware com-
patibility which will probably have to be done regardiess of which .
solution is selected, and (2) the value of the COINS network inde-
pendent of preferences for one language versus another could be
cooperatively evaluated, However DIAOLS should not be viewsed as a
fong range solution since it cannot be easily expanded Into an
advanced system such as QUL,

2, }f the maximum emphasis 1s o be placed on long term growth
and flexibility of COINS, then we feel that QUL can mest the require=
ments, I+ is the most advanced and wel!l balanced system we have
surveyed. This approach brings with It at least a three year lapse
vhat will have to bs endured before a network structured around QUL
could exist. Ouring that period we would probably maintain the
present environment.

3. If both long and short range solutions are desirable then

both | and 2 above are proposed, In this instance, DIAOLS could

oxpect an operational |ife span of about 3 Yo 6 years; the DIAOLS
tife span would not be shortened so much as the Introduction of
QUL delavyed,

In regard to the long range development of an IS&R facitity
within the Agency, we recommend the devalopment of QUL, as 1t is the
only system we know of with sufficient potential to merit the
expenditure of sizable resources,

-
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DEFENSE INTELLIGENCE AGENCY
WASHINGTON, D, C. 20301

U-4284 /MS-3 . 7 August 1969
MEMORANDUM FOR COINS PROJECT MANAGER

SUBJECT: Network Users Language Specification

1. . Reference COINS Master Plam, Part I, FY 1969-1970, dated 2 December 1968.

2. 1In response to task III. 3. g. in reference, the Network Users Language
Specification is submitted for your action as deemed necessary.

25X1

MAJ, USA PR
Chairman, Computer and Communications
Interface Panel i 1 Enclosure a/s

"/

-
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COMMON COMMUNICATION LANGUAGE (COCOLél.

INTRODUCTION

The ultimate value of the COINS System must be measured in its utility
to those wﬂo extract information from it. The users of the COINS System
all require thg use of a generalized information management system. The
on-line aspect allows the intelligence analyst to directly interact with
the data bases through the information management system. The analyst must
learn to use the remote terminal and the information management system.
Since there are three information management systems in COINS, the intel-

“ligence analyst is faced with learning three separate languages in order to
accomplish the same thing, using different data bases. 1In view of the fact
the analyst has as his primary job the analysis of intelligence, learning
information management systems must be minimized.

The existence of many systems to perform the same task is undesirable
for a number of reasons. The most significant of these perhaps is the
training required of the users of the systems. An information manager may
have to learn several'languaées in order to be able to have access to the
data he éequires. The information manager, in addition, is denied movement
from one place to another due to different information management systems,
even though he could very well manage the data. 'Thus, progress and
diversification in his trade is measured in his knowledge of different
information management systems of the same degree of complexity and not

his degree of- knowledge of information management.
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The information manager uses the notations of the information manage-
ment system and cares very little about how the computer functions. Tﬁat
is as it should be, the computer being used as the tool under the control
of the individual who needs its service. This is made possible through
the use of an information management system.

BASIC CONCEPTS

¢

The notation system that is proposed is not to substitute for the

notation gystem of any existing system but rather is designed to serve the
information manager and to be éonverted by computer into the present
notation systems. If the notation system gains wide spread use, future
information management systems could use it to avoid the extra conversion
step which admittedly is time consuming.

The information management systems - TORQUE, FFS, and TILE - evolved
over time to serve the needs of the developing agency. Since these systems
were developed to process information, they have certain basic similarities,

In order to solve this problem we can start with their similarities
and continue to work until we have a notation system which .will enable the
information manager to take full advantage of all three information manage-
ment sys tgems .

The information manager formulates his query in the new language. The
query is transferred to the retrieval computer, there it must be translated
into the notation system of the resident information management system.

In this paper, the notation system will in general 'deal with functions
which are common to all systems. This is the starting point. The area

search feature described toward the end is a departure into notating

functions that are not universal.
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